CLiim l!\ })eu>v\ s?u up or fvo uUnuIutefi into ihv siufato m( inoisanir partsoh"^ {*> 
matio into a p<jls'mon7.ition initxatut The r.nhcal [.wKmou/atiop ol a \m\\ monoT>er 
v\!Hfh ha*, a iK»rnx\ ^arlumatf* jrroiip shown bv tht> (ollowms? i/ang 1 or '^'^ 2, ami tho 
s'lnvi moaumtf which ha^ copohmj^no to iho vjnvl mouornor if, tarrK'd out at 
ifmporatun* of 90 ** oi* iossN. Thv grad poivinwiMtitm of \h(? vmvl poiyraw wliteh hafe a 
petxjxy cafbonatf group la a "uti*? ch.un is earned out to the siniacp of laul inoiganic 
partKlf A nianufjctunug intihoj] of ^raft i/f d vinvl poUnu'r camui^ out th*> radical 
1>ohni< H/ m ( I thf target viinl mononMT b> makm^ into a pol>mm/iaiiou inifjator a 
poiuxs <.<iibonaio gix^up roniaimxl m a graft rhaia of iho non--*ubtieiy partidc -*uftac(.> 
concerned at temperature over 90 morc! **. 
[Formula 

As for a hydrogen at«m or a methyl group, and Rl and R2 show the alkyl group of 
the carbon numb«r« I-Q among a formula, p is 1. or 2. 
[Forniula 2| 



As for R2, a hydrogen atom or a methyl gronp^ and .113 show an alkyi group of a 
hydmgen atom or the o«rhon numbers hi among a fbrmula, as for an alkyl group of 
the carbon numbers 1-5, and R4- q is 0, 1, or 2, 

dPt ) and i VPIT arc ntrt rcspooHiblo for any 
dantage-- cju^i-d by thf- uso of Ihjs traos^bition. 

\.ThU doeumeni hais been transiiated by 4'omyjuter, Ho the traos^Iatioa may not reffeet 
ihoj original preebely. 

2,**** shuwc* the word which can not be traiis^bitt'tl 
'A.in the drawings, any word? aro m»t translated. 
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IDEmiLED DESCBIPTION 



[Desfcaiied DeBedpiatto of fch& IwyewtiQiil 
(000 I ! 

[bidustriiil ApplicatkmjThisi invention relates to the mamifeoturiiig method of the 
graft-izfjd vinyl polymer which can caiTy onl [ graft j-isting of {lie various vinyl polymer 
to the surfat'w offioiently about the refinhig^ material of a polymer material, a^niposite 
wit.1i a polymer material, and the inorganic particles further used as magnetic grant 
material, a magnetic fluid, etc. 
[0002] 

Dt*^i}p{jon ot tht Piioi \itlV\htn usHi^ \ ujou^ m^^^J^^«u puUtits lu t ^imi 
mutJiil « \\lnnuMi^ Is th( u fimn^, mit< m! of iioHnuj mitsud md (.u!n{ ositt 
\*ith } poKmti nnUiiU is cjiJed ku Hut moi^inu p^uuU'^ distnhiitt to 
htmiogf iH it\ rmju m m oif,iiu( •^^lv< ni v uiou-. I ind^ of oi.-,mK Tiaunnls »id 
\ oious pohmf I m tt^ii U'^ In oidu to Jt s h ihi'- c{ts|K i^ibihis it n(x,i "-s n\ to m jI t 
sm d! issociitnt siitngth fommxttai nmonu m(\^\m( pnlifUs oi to imptmt 
confpat-sbihtv with earner fiuui. 

OOOJtit }s 5 ni tiixl wnii (.Umi < m i non ><ub(kt\ pniifU ^uif^* as ihi-> In<an'^ 
< njt\ni„ nut nt ^1 lit o{ tli ^ootl pohiwi ihmi oi <.<:>mpitif)ilit> to ti)iKi Ouici }'oi 
i\mt\ik > pi jow ^tx>up 01 \/i- is inttoducid into tht '>uif tu ol moif, t«n P utick s md 
( tinmj. nu{ tht )ft pohmfM/^tion of ihf polstiui itsm^ thl'^ > uhf U 

pohmtn/iuou stut >,»oup \h known is indu ittd to a pohim i 10un^i tht iind 
volume, and h'A" pages { IB90). 

iOOOll'^o th i! It m IV b* mdicited to socutj of Fof^mo Stui ti }\i m pro{etdmf,s tht 
10th vohimf md 1 bHb ]> }f.f s { 1 99 1) Th jfi o{ thf poh mt i w i}< h h is i < ( X )K h isis 
Hid i< <)-t-{ 104 ^mup in a ])( n<i {nt i ( u uduutluih 7iof s\thifft\ pmifk vujtKf 
P usni„ I < OOK b isjs jKtfvnKn/ itum st ul ^mup ind t inMnf^ out uuonK 

poi\m( [) I I It 1 \ m d hi*, ^fl f h un into i sf Ufold tuithi }mo)t Oi t ihjjii^ out 
t uu>nu p>l\)n(i} li)) b\ u ) CtMlOl saoup i poisnifM/Uxm stut fooup 
M iknu thf amount of itt-- 1)( })oK«ur fo i non Mtbiif }\ p»ti<l( s iif h< mm ist ind 
» usin^ fh<. dispti^dnltt^ of iiuuj^tnif putuks ihcv^minui 
[0005] 

jPiohlf ni(s) tf) Ik Soj\(dh\tht ins nnoii|fiov< Mt it \% -^ f dial t )i thit th( i « nint of 
i^i Uts of poK 11 1 !i) n b !H I tlj( nt f » )h ii nnc i ui thi ( li tu is i mil)i icu\ti! 
sidiit H nt tiisp r lUtiu to 1 t n t s tlu i„j jh (. Uk u ii v oS V!ii\i 1 1 ivn < i fui ht { i \ th< 
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tarpt 

lOOOGiThere wa« a probtem that its adjiisfnienf. of reactifm ctmdUions, such an pH, 
concontiahon ami tt'inpor^itiirc is comphc<3lrd sjocc the buioi moihod J^ basscil on a 
(.atmim- polvnjen/«itK>n moihud ot an amoUK {.)oK motjzation mt'Jhoil whih- if is u*<<>i\il 
.is a moThod io wbifb the amount of grafts of pohmt-r mado tf* mcmnse cont -ol of a 
rim hon was {'ompbcaUfi, or tbt monomer whirh can T>f>1vtBoyi7f> ivct vc-s^tnruom 
LOOOT] Willie J hiiv invf ntiou im made }><i\nig aiu ntion to Uk problem oC {hese fojtT«i r am) 
«he purpose can rai'^e the a;r,tfr etficieRCv of vmyi pohmer k) moi'garne particle*., 
("ofitrni of a polvmet)/ ximn itwition fasy and {)i'oviding tiie niamdacturing method 
of hule j^ndf-J/ed \irsl poKoiei has u ^.trirJionh of {he vmvl mnnoiufr usffd for <i 
poivnienzation roactjon, 
[0008] 

, Cleans for Soiving the Prohicmjlb achje^t^ the .dxwe obfofti,, m a manufaetunng 
method of jrralt-i?ed vmvl polvmer of this mvenhon. \peroxy firotjp or a/o mtnKh.red 
iido the t-viiifjct" of morgan^' partick'.s is made mU> a pohmtnzjdKm tmtiator The 
rfuiieai poKmen^aUon of a vmyl monomt r whseh ha"^ a pi'xow «arbon<ite ^rovip ^how« 
by the abovo-iymg 1 or ** 2, and the vinyl monomer which h«^ tu,!oKme«c to the vmyl 
monomer earned fuu at temperature of 90 or les;^ Tio s?r,dt pulvmeriitation of the 
\m\! polymer whu'h iias a ptroxv ( arbonafe group in ,\ side thajo is cursed out to ih<> 
siufaee (A inorganH parade It is. < haracterized bi laining oui the radical 
polymei izaf ion of the target vmyl monomer b\ makmg into a poHmeri/ation initiator a 
]K'rox.\ carbonatf group eonfauK d ni a g)-aft ehain ol' the non-suhtlet> parttf le 'iurian 
eoncerned at t^mporatAjro over 9tl more '■*. 

l00t)n]Next eaih eonsiuuent leatures ttf thih tnvenUon explained nt detad Ftrt^t, 
inorganic particle^ uv(d h\ this invention are explained. Tjiis morganu partuk is, not 
bmded e**pefifiih ah iong as Jt ha** a UMCtant ^ronp uhtch t\m mtrodate into that 
surface a peroxv gniup or azo \vhich is a poK i e h/ at ion stai i gn>up Kor example, nilica. 
titanium oxhUs teiTites eaibon bla{k, etc au applaabie There aj'e also no rthtiKtions 
of the particle diameter and it i<5 bioadly considered as an obiett Irom a several 
nanometers ultrafnu particle to a thinsj of a 'several ItH) tnicromeier order which bass 
comparativeiv large particle diameter. 

[{}{}} OiSext, hovk to iarry out the i,i Ut (.opoH mentation of the peroxy group content 
vinvl polymer to thii non-subtleiv partu le f>urface in explained About introdudion of .i 
pero\% fjroup 1o a nan '.uhdetx pirtiele suif oi i^o it is carntd oat ni aeeordancf 
vMth a pvihlu h known meiiiod Koi evanif/lt \ u < ui ')e u iiodiieed info fh<> smfaees 
swh as ->dK<t, tjt<uuxu7i oMtie. and .1 tetiit< pohiiK t loui nal t he 2in.d \ oKime <md ,! 
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riiethod inclteated to pap$ {1990). That is, m OH radical wMch axlgts in a 
non-subtlety parfcieie surface is raade into a reactive site, and it is introdticed acfjording 
to a reactioB tbrmuia shown i« foUowing ** 3 a»d ** 4. 
[00 III 
[Formula 3l 

[(}(}l2j However, M expresses inoi-ganio partides. 

[0013] 

! I-'ormula 4\ 

iOOI'tlNext, tho manufacttn-ing method of grafVii'ed vinyl polymer by ihi' grnfi-\n^ 
reaction of pen^xy gTOup content vinyl polymtr to a non-subtlUy parliolo >4urfa(*e i« 
exjdaiiifd, CiralViwd vinyl polymer under exi^fenoe of iht- jTiovsanie particlt's* which 
were pr<>pared in ibe above nicthoilK und which h;fvc a peruxy fifoup or <t/o on the 
ssorlace. It is compounded hy th( radiea! copolymenzation rraction of the compound 
whieii constitiues target vmyi polyin(>r ami is shown by ** 1 or 2, and tins and the vmy! 
monomer which has tiopobmeric under th<' condUKmn which make the ptruxy group 
eunceraed f»r nvo the sotuTc of a poiv raer iaat ion stail. The blending ratio of the 
compound of** 1 and 2 has one to H)() preferred weight section to vinyl monomer UK) 
eopolymeric weight section. In less than one weight sfction, m the gr.aft-i&ed reaction of 
vinyl polymer peribrmed by a next stage, since iinpmvem<'nt in gi-afi eftlciency cannot 
call it fitness, ii Ik not de^.irable. Evi«n if it exceeds U)0 weight secu<mh, tlje 
jmprovemem beyond «>nstant value is not found, hut has a pi^obiem on which a 
tnanufacturhifr cost ris<v. and thaf of (be graft ftltciency of vinyl polymer in not 
pyrefemnh 

lOOlojVVhat 10 hour half hfe perKxl tempi 'rat u re fof whjch it jiski-d by the psr^iis-^js m 
tho cumene ofCO^-moi f/l. ! concentration is in 100-105 as a vinyl monomer shown 
by thf ai)Ove-iyhig 1 or ** 2. ami has activation energy- in the }*ange of [12 - So keal/mo! 
is pn lci rod hi (a-der to coniml the p>rolysis of the peroxv carbonate group introducf'd 
mto s'uud jiehint r, it is requirtxl to poiymeri-se at the temperatuiH- of 00 ** or less. 
When the poiymeriiRaticm time is 80-J)0 ** in ptilymeriyation temperature, the ease 
beiov^ hvx^ than 12 hours and 8t) m prefevrt d because of eeotionucal efffcir ncy m 
order t!i,u ren-iuie! mg ii as !ess than 15 liom-s may <tmtrol the pyroiysis of a peroxv 
carbo n a t.e grou p. 
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IOOICjIAs t\ poiyniemation Biethod used i»r thfe invention, a p«b1i<;fy known golutifM 
polymerizatkm method, a mass poly.meri?.at.fon method, et^t. &m adopted convenlion«lly. 
It is preferred to polymerize in the vinyi moiiomer which dissolves the inside of the 
good solvent of the peroxy group cojitent viiiyi polymer grafiriKod especially or the vinyl 
polymer concerned. 

(0017]/\ii a vinyi monomer wh ieh has a peroxy carlmtiate group shown, hy ** 1 in this 
invention, t-butyipe»x;xy AKORIEOIEOKISBI ethyl earbonaie, t-amyl perosy 
AKli:aiK(>IR()KlS1QE<'dllKOcarboiuUe, fhexylpen^xy AKUKlE<)IR()KISfi05CIJiR0 
carbonate, t-butyipeTOxy METAKUEIROIKOKISHI ethyl carbonate, t-amyl peroxy 
MKTAKURi;ii<:)mOK.ISi;iJ:RCHIRU carbonate, t-hexylperoxy 

ME1!AKUR0K)lE0KISi:0EC10RU earboimte, t~butyiperoxy AKUBIROIROKISIII 
ethoxyethyl carbonate, t-HeKlSHiRUFERUOKISeiAKURIR{) yloxy ethoxyethyi 
carbonate, t-bvitylperoxy METAKURIEOJBOKXSIO ethoxyethyl carbonate, 
t-hexylperoxy METAKUEIROIBOKISHI ethoxyethyl carbonate, etc. are raised. 
lOOlBjAfs a vinyl monomer which has a peroxy carbonate group sliown by ** 2, 
t-bvd:ylpei'oxy allyl carbonat^e, t-ainyl peroxy allyi carbonate, t-hexylpemxy ailyi 
carbonate, t-butylperoxy metaiiyl carbonate, t-arayi peroxy raetallyl carbonate, 
t-hexylperoxy ntetallyl carhanat.*^, etc. are raii^ed. 

[OOUJlt-butylperoxy AKL'ROJiOOlOKlSllI ethyl carbonate among the vinyi monoiirers 
shown by the above-iKing 1 or ** 2, t-butylperoxy Mei'AKURIiiOiROKlSIIf ethyl 
carbonate, i-bntylperoxy aOyl carbonate, and t-butylpcTOxy metallyl carbonate are used 
snitably. 

[0020{The a>poiymeric vinyl numomter used by this iriventian shotdd just have a 
compound of the abovenaing 1 or ** 2, and fcopolymeric, and is isnitably chosen 
according to the use for which graft-ixtid inorganic matt«r particles am used. That is, it 
is broadly chosen from the hydrophilie vinyl monomer which formg watersolubie 
polymer to the hydrophobic vinyl inonomer which forms a hydrophobic polymer. 
l.002ljFor example, as the vinyl monomer of ** 1, and a vinyl monomer which has 
eopolymeric, they are methyl acrykte and/or methyl methacrylate. ilt m named methyl 
acrylate generically be!o%v (mota). It is j like the following. Ethyl aery I ate (meta), 
acrylic acid (meta)-n-propyl, (Meta) Acrylic acid isopmpyl, metaglycidyl acrylate (meta), 
CMetii) Acrylic acid-n-butyl, isobutyl acrjdate (meta), (Meta) Acrylic aeid-t-butyl, acrylic 
acid (meta)-2~ethylhaxyl, (MiSta) Acrylic acid octyl, acrylic acid (meta) iauryi acrylic 
acid (meta) stearyl, (Meta) Acrylic acid cyciohexyi, acryiie acid (meta) benzyl, (Meta) 
Acrylic acid - Acrylic ester, Huch as N and N"dimethylaroi«oethyl (meta), (Meta) Acrylift 
acid hydroxy} ethyl ester, acrylic acid (meta) hydroxy pro^)yi ester, (Meta) The hydroxy 



5 



AfTvlie jicifi iru shs lono 4h< «'i i>i^}or. ( ^iU>r of {Ko poUx'thvlcu* 5iiv< oi '** 'jets be ftfid ami 
l^oivpropj kw jilvf'ol lik<' atid (mota) dipropx lenogK<-ol f-s^ioi" UneuO. ArooiHtif 

vinyl lyju' munornors*, vsvu'h ass styivno vmyltoiufw, im<i aiphu-mcihyjistyrono. 
;irrylart>ide fmetaX Amido grou]\ eunt<mt vm\i sjistcm monomf>r.s. !*ucb ;ts 
N-mfthyl()l(inctha)a<'ry!amido. X,N"djmoth\l(inf't<0 at;rylanufl(>. N-(nuH.)> acryioyi 
morpiiuiipe, and 2-wf;A iijmi(1()-2 jneihyi propane irsulfonjc aoifl, acrxhc imd (mua). 
itatonic arid, {'to, niv nrnmh I'hos?*' viny! inoftonfievs ma> be used aUinc and ma> um* 
iwu or more Nort^ togt't hiT a^s a copolym* r comiton(*nt 

10022! fho vinyl mononior of** 2, and a vmyi nionomor which ha>< copoljinerio, a 
(Ij-^fouuij^jfion HKild vmyj moaoinor like oarboxylk* acid vinyl ej^ier. ^t^jch an forniir acid 
vm^L vnul act-iate. vinyl propionate, and stearic acid vinjl or VCIM/PVC raised. 
Thesse motiOJmtr.s may use tugclhor and u^e one vot1 or two sortsj or nutro, 
!.tM)2;j]Nos:t, how 1o grift-ize a vinyl monomer further by makii\g the pexms liroup m 
vinyl yjoiymer iiuo a polymeri?a1ion initiator ib explamed ubing; the inorgauie j»aiiK*le.s 
which were ubtainf'd by the aforeaientioned method uruf which ha\'e peroxy ^imiit 
content vinyl poiymer as a graft ch&'m. 

|0024iln th3f* graft -ized reaction, onee the ]>artK;1es t>y which peroxy group content vsny! 
poiymer was graft-ized are isoiatt d from tlK' mj^sde of itsaid {xjlvnienzation f*yHiem, they 
may be uml and while ihey had ma<le ii exi^t in said poK meriaat ittn s^jstem. they maj 
he continued and iisrod. It is apprc^priatc tu carry out in the good ssulvent to pentxy 
group <'ont( n\ vmvl polvmer on th( mtrbice of a particle and the ^rat'tizf d poljim r. The 
prcp.n'auoii conditions- m particubu of panieles and a vhiyl monomer that pf*roxj 
j,'>'out) cenJi'iit \in>i iwKmcr w.is graft ij-ed do not nwive rest net fons. bui setting 
out is carried out by the purpose. 

|0{)25{I{ la preferred to perform a graft v/x d n action above f)0 ** frfsm a so*aft elTieieney 
?ade and a point fif economica! efficiency, and it i-* still rnorf* preferred to carrj out in 
the range which is^ lOO-U^O **. Tlie temperature below shows the tendency for a 
reaction to take a k>ng time and for graft efficiency to a!>.o fall. Iwen if Jt exceedi- 
the tendencv for jjraf^ efllciency to fell is shown. 

|002i>! r le \ in\ \ {uononu r used at a f,raft-i?ed reaction <ioes not have hinitation. and is 
fmiadK rhti^en In the tjurpow. Por exampie, various kind;:! of above vinyl monomers 
can be u.'sed. When the polymermiiioii conversion of the {iraft-i/ai reaction tim<^ of 
peroxv group conit nt vinyl ]K>!vni(>r is not s«) high, temperature up of the rej^idual vmvi 
monomer cm Ix' carried out to noi less than 30 **, without i>5olaimg. and a 
pt>Hmeruaiion caii also be coiitjn«e<l as it ih. In this cas^e, to vmvl mommiec 300 weight 
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vsi'cttttn, {liUmiUiifh the vtnyl inomnner of the <?bovt"t/]}\« } uinl 2 will afs^tf lie nse»i for a 
poh inm<sfUiftn renftion, }f 1 or t\w efinijiound of li is 30 or le^s wvight sections, tvd 
not arise subtsinnJialtj. i1 J!> alwj a tlf^irabU' m<'tho<i t<>(*<jrey oui U'juporal urc up to 
not If's*'^ ih.tn 00 and lo pulym<n'i/e nltvr juUlm^^ the targf't vinyi monomer m a 
polymei'vxat jon sygtera . 

[tH)27lMea!*urement of the graft etTioiencv ot* the e;raft-i?f<d rp<iction time of this 
iTwentson imd ii gmiX rate k< poN^^iblt In a puhlioh known UKultod Por exunipk . 
t-eninfugation openition ih pefforuied until the si'iiit'isred nior^aau padseies? disistK'iate 
ihuniuj?bly afti'r dilution adjustment with the good sjulvent of the \3n\l pohmi-r whieh 
uses thi rt aetaiit or reaotJOa ssoiution of the Hpeoifiert {ptaiitity fni a graft-iKed reaction 
<is iiidK-ated to the 22nd vxjlume of a pol>mer joTarual, ami 827 pages? 0990 
Subi-eQucntiv. the taken-out grafrized inorganic matter particles can he dried ami it 
can ask bv performing a Soxhiet ext raction further, 
[0028] 

iFvmetioniA peroxy groxjp or a^o in mtrodnced into the Mtf (act' of jnorganu' partieie>s lu 
<a-curdauef' with a eoiwcntionai metiwd and the ptrosv i^roup or a?o of this 
non-subtlets' particle surface m made into a polymonzalion imtsaior. The radical 
pohmenzation >>f the jipecdic vmvl monomei' which has a peroxy carbonate fa'oup 
shown by above-mentioned ** .1 or ** 2, and this and the vinyl monomer whiel^i has 
cupolym*'r« ih carried out with tlte low polymerisation temperature of 00 ** or leas 
And the Mnyi polymer \\hich ha'=! a p*M'oxy carbonate group in <i sid(> chain is graft -i/ed 
by the morjianic particle surface. 

|002J){Sjnce this poiymen/«Jtion reaction irf performed at hm temp^^i'^tuiv 00 m- less, 
decomi^ositjon of the vmyl monomer which ha^ <i peroxj (.aii>onate scoup \h (.omrolled, 
and the peroxy carbonate group used a?* the polymerr/atum initiator of a next '^tage 
remamti efficiently This? polvnir n/af urn is perlbrmed easdy and sninoihlj by the 
radical polymenaation, 

!00:K>]Nexi. the faihcal polvnu'n/atiou of the \fn>l monomer is earned out at the 
temperature over 00 *^ hy making into a pulymeriyation initiator the peroxy eai'l)onat{> 
group contained in the graft chain of a non-^uhtietv particle suHaee, And the grat\ oi' 
the vmyl polymer is earned out to a non-Hubtiet\ parhcle surhiee, and graft-i/;ed vinyl 
polymer is manufactured In this poivraeriyation rf^attKm. gralViKation is eiTicienily 
[ierformed using the pewm carbonate group contained m the graft thasn of a 
non-subt.k?tv pamde surfece. 
{{}(m\] 

! Kxaniplel Hon after, work im exa'np'i a'ld <t (oi ipar<(tj\e .•\ampl< <*M'i<nn th!« 



invention Koneretei^^ The ts^M address of the vinyl inonomfer wfeich haj4 the poroxy 
carboTuite grovjp used in each exampie, the cable addrefsg of a vmy\ mtmomer used for 
the polymerisation, ami tJie characteristic of the inorganic particles ufjcd for the 
graft-iKed reaction ai'e shown below. I n each example, % expresses weight % and a part 
expresses a weight sectioti. 

MEC-. t-butylperosy MTOKUEIEOIROKJSIO ethyi carbonate AEC^t-butylperoxy 
AKUmROIROKISflJ ethyl, carbonate A€:t-b«tylpSTOxy- ally! carbonate MM A: Methyl, 
methacryhite St^styrene AN Acryionitriie OMAAm: Dimethyiaci'yiamide 
VAc^vinyl-acetate siliea^ MeaB-particie-diameter =l(>nm and specific surface area 
-200m2/g, Oil nuiiea! -1,S7 nimol/g (prodiict [ made .f.tx>m fJapa.ae8e Aero.si.l, Inv.. ] 
Ae.rosil 200) 

Titanium oxide: Mean-particUrdiameter =120mn and specific sm-face area 
=90-ig0ffl2/g, OH radical =0.77 mmol/g (Titan Kogyo K ST^l^ made from K. 3f)) 
Ferrite: Mean-particie diameter i of 1.5 nra I, and apeeific siirface area =110m2/g, OB 
radical =0.50 mmol/g {Ultrafine nickelxinc ferrite by Sumitomo (!!emesit Co,, Ltd.) 
(Reference example 1) Axo was introduced into the surface in accordance with the 
method a polymer Journal, the 22nd voUime, and given in 827 page (1990), u«ing silica, 
titanium oxide, and a fewite as inorginiic partidef*. The reaction was* advanced m 
follows. 

l00;J2]Five copies oi' o-glyt u\<ix\ prop^iinmcUtxyssiiane. said ten oopios* of each inorganic 
particle, and 95 copies of tohienc wore taught to the reacior provided with She 
J hernumieU i\ the agitator, and J he reflux conden^t r. and i{ heated at 110 **. and 
Ntirred at the {eniperatun' for 8 hours. Afteru'action inorganic nuuler pai-ucies were 
taken uni, the Soxhlet extranion nssing oiethanol was peHoi-med, ihv unreaeted 
maienal wa*: removed, and ihi morganic pailicles mio which th( glyt-idoxy group was 
introduced were obtai ned. 

'{'(>, J<ii\'r>xt, said nine oopif's of imiri;<nu< ponult^ I (opifh of i,4''«55nbii< 
U-f yuttoprnlanoic acid) 0.2 cojiv of aipha pjc<»line, <in<i ir>t) c<.i u's of UMSO were 
taught to .«*aid reactor, and the reactjon was performed at oO for 5 hours. Methanol 
washed e<M'h hiovganic particle after the reaction, and the inorg<inu- y>artirle>4 which 
<'arrie<J out reduced pn ssure drynig at 25 mort> **. and introduced a/o were obtanied. 
[{}t};MlThe introdvK'tion amount of a^o was computed from the nitrofjen volume by 
ultimate analysis about each imtrganic panicle. As a result, as for the amouni of azoess 
of ihf> !*jh<'8 surface, thf amoxuit of anws on 0.05 moiol/g and ihi ►^urfact of a fernte of 
the amount of a/;<K's on 0.07 nnnoi/g ;ind the surfacf- of tuamum (jxidf waf» 0 0^^ mmo!/g, 
!00:55jHerf after thf a/o content morganic mattf-r pari {cle^ obtained with the alitive ar<> 
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called BZQ silica* astotlfciimum oxide, and an fomte, respective!}?; 
(Working emmple l) 

(1) The reactor provided with the graft-ized reaction t«jmper<ltiire melcy, agitato^ aiid 
reflux coftdense}:" of peroxy gmup content, vinyl polyiiier, It heated at SO blowing 
nitrogen gas, the mixed solution which oonsistiSi of five copies of azo silica, IB copies of 
Si, four copies of MECXs), and 25 copies of tohiene was prepared, and the radical 
poiymerizaUoo was performed for 10 hours. J^jlymeriKation convex'sion was 45% as a 
result of measuring the amount of residual St, and the amount of MECXs) by gas 
chix>iTiatograni (henceforth GO. 

!0036!l.50 copies of toluene was added and diluted to reaction **** after cfxding. 
Diluted solution was moved to the cevitriftjge tube, aTui by 12000 rprn and. the 
centrifugation operation of i hour, the silica by wivich polymer was graft-ized was 
settled thoroughly and taken out. Then, silica was supplied in 200 copies of toltJene, it 
was immersed at 50 ** for S hours, and unreacted vinyl polymer and monomer were 
removed. Aft^ir repeating this operation twicOj reduced pressure drying was caiTied out 
at 25 **, and the graft rate was searched for with the following formida, 
(OOiSTlGraft rate -(inorganic particle weight before inorganic particle weight-reaction 
after reactioii)/(inorganic partide weight before reaction) xlOO, as a residt a graft r«'it.e 
were 3,2%. 

(2) Five copies of graft-ized silica obtained above (l), 20 copies of St, and 25 copies of 
toluene were taught to the ssame reaction apparatus as the secondary graft-ized 
reaction above (1) of the vinyl monomer from graft-iKed vinyl polymen and the radical 
polymerization reaction was performed at 11.0 ** for 1.0 hours, 

t00;l8lAfter ending reaction, when the graft rate was searehcd for by the same method 
as the above (0, it was shown that it is 45%. i*>ora this result, it asked for the graft 
efficiency of vinyl polymer on the basis of aKo silica (silica before the graft-ixed reaction 
of (l)) according to the following formula, 

l,0039]It was shown that graft: efficiency ^(weight of axo silica after weight-reaction of 
azo silica before reactfon)/( weight of azo silica before reaction.) xlOO, as a result graft 
efficiency are dramatically as good as 91%. 

(VVorki.ng exanjple 2) After the end of the same reaction as (l) of working example 1, 
temperature up was succeedingly earned out to 110 **, and the radical polymerization 
reaction was contimted for further 10 hours. The polymerization conversion of St was 
06%. 

[OO'lOj When graft efficiency was computed by the same method as working example I , 
the good vaioe of 78% was obtained. 
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(Comparative example 1) Five copies of sm silica. 20 copies of St, an<^ 25 copiers? of 
tolueTie were taught to the same reaction apparatus as working example 1, it carried 
out at 80 ** and the poiymerixation reaction was performed at iiO more ** for 10 hours 
for 10 hfjurs. The polymoriaation conversion of St was 49%, 

f004liThfj graft efficiency for which it asked by the same method as working example 1 
was 38%. 

((^Jom para live examx>ie 2) Except [all j having changed the polymeriscation temperature 
of 110 ** of the 2nd step in working exampio 2 into 87 **, it polymori/ed on the siame 
condition.'s a.'S working example 2, As a result, graft efficiency was 42%. 
|0042!A.% mentioned above, the graft efficiency exceiient in working exampie 1 and 2 
wa.s att:fnned by f;!asy operation. On the other hand, hi the case (mmparafcive example 
2) where the case (<s>mparative example 1) of the conventional method which does; not 
use the above-izing 1 or the vinyl monomer of 2, and the poiymeristataon temperature of 
the 2nd step are ontside the range of this invention 90 ** or less, graft efficiency fell to 
the degT'ce very much. 
(Working example 3) 

(1) It heated at 75 **, blowing nitrogen gas into the reactor used in graft-iised reaction 
working t^xample 1 of peroxy group content vinyl polymei^ the mixed sokition which 
consists of five copies of asso ferrit^^s, 35 copies of VAcXs), five copie« of A<;^, and 75 copies 
of ethyt acetate was prepan^d, and the radical poiymerization was performed for 8 
hours. Polymeriisation conversion wa^s 70%. 

(OO^SlvSnhsequently, it asked for graft efficiency by the same method as working 
example i except having used ethyl acetate for the change of toluene of working 
example 1 . As a result, it was shown that graft eiliciaocy is 28%. 

(2) Five copies of graft-ixed ferrites obtained with the secondary graft-ixed reaction 
above (l) of the vinyl monomer from graft-ixed vinyl polymer, 20 copies of MMA, and 25 
cojnes of ethyl acetate were prepan^i intx> autoclave, and the radical polymerisation 
reaction was performed at 120 ** for 5 hoiu-s, 

[0044iAfter ending reaction, when the graft rate was searched for by the same method 
as the alx>ve (I), it was shown that it is 41%, From this result, it svas shown that the 
grail efficiency of vinyl polymer on the basis of an azo ferrite Oerrite before the 
graft-ized reaction of (1)) is dramatically as good as 79%. 

(Comparative example 3) The miAod solution which becomes the same reaction 
apparatus as working example 1 from five copie.'* of azo ferrites, 40 copies of VAcCs), and 
75 copies of ethyl acetate was prepared, and the poiymerixation was performed for 15 
hours. Polymerisation conversion was 75%, 
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l0045lSubse(iuemi)f^ it asked for graft efficjency by the same method as worfeing 
example 1 except having used ethyl acetate instead of toluene of working example 1, As 
a result, it was sshowii that graft eOideiu.^' it* 30%. 

!.004f?]As mentioned above, in the case of the ooovea tional method which does not use 
the above-izing 1 or the viayi monomer of 2 to good gi'aft; efficienfry having been 
attahied in woridng t^xample 3 (comparative example 3), graft efficiency wtm low. 
(Working t^xamxile 4-7, comparative exarapkw 4-6) Vinyl polymer and the various vinyl, 
monomers svhich have the axo inorganic matter particles? of a kind and quantity and 
peixixy carbonate group which aw shown in the following tables 1 and 2 were taught 
into methyl ceilosoive, and the grafHKed reaction was performed. Polymerization, 
conditionfs and a polyme.ri nation n^Buit are combi.aed with. I^bies 1 and 2, ami am 
shown. Graft efficiency was measured by the same method as working example 1 using 
the solvent used for the poiymeri nation. 
(00471 
[Table l| 



[0048] 
liable af 

(OO^i:{)|The graft efticiency excellent in working example 4-7 was obtained .fro.m the 
resxdt of Table 3 a nd 2. On the other hand, p^aft efficiency was low when not using the 
above-izing 1 or the vinyl monomer of 2 (comparative examples 4-B). 
(0050) 

[Effect of the Invention3.As explained in ftdl detail above, according tit this invention, 
the vinyl monomer of specific strnctiire which has a pen)xy carbonate group is nsed. 
Since it polymerizes by a radical polymemation methofl while being able to raise the 
graft efficieacy of* vinyl polymer to a non-subtlety particle surface, since it poiymerixes 
gradually with predetermined polymerization temperatore, control of a polymerisation 
reaction does so the outstanding effect that it is easy aTu! there are few restrictions of 
vinyl polymer. 
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